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84           VIII. EXPRESSIONS FOR THE AVAILABLE ENERGY etc.
It follows from this expression that if (85)                 U - T0S + p,V> U0 - % + PoV0
the system can pass from the state (U, S, V} to the state (Z70, S® F"0) but cannot pass in the reverse direction unless available energy be supplied from without. This condition is therefore the condition that the state (J70; $o; F0) should be one of stable equilibrium.
91. System surrounded by ail envelope of invariable volume F0 kept at constant temperature T0. In this case the differential of the available energy is given by
dA = -      (2V - ro) dSf +     prd Vr and the condition of constancy of volume, gives
The state of minimum available energy is thus defined by 0 = dA -~
for all variations consistent with
It follows that for this state of equilibrium
(results which are otherwise obvious). And since
dUr*=TrdSr-we have
whence
(86)                  A
.     -U-U0-T0S-S0)
leading to the result that for stable equilibrium in the state  UQ, S0 we must have for all possible neighbouring states  U, 8,
(87)                            U-T»S>UQ-TQSQ.
92* Stability of homogeneous fluids. Although a homogeneous fluid has been taken as the type of a simple system, and may be so taken as long as it remains homogeneous, it is necessary in order that the fluid may be in stable equilibrium that its available energy shall be a minimum for all displacements and not merely for displacements in which the fluid remains homogeneous. The same** - r«dS>> + #0
